Information on demographics, disease presentation, laboratory findings, radiological investigations, and endoscopic and histological findings were obtained from the patients' medical records.
INTRODUCTION
Inflammatory bowel disease (IBD) was previously viewed as a condition that was more common in the West rather than in Asia. (1) (2) (3) However, in recent years, the prevalence of IBD has been rising progressively in Asian countries. (4) (5) (6) While this may be due to increased disease awareness and better diagnostic practices, it is also probably related to the Westernisation of lifestyle and diet, (7) which may be a leading cause of this increase in incidence.
The precise aetiology of IBD is not known, but it is postulated to be a complex interaction between genetic predisposition, immune dysfunction and environmental triggers. (8) 25% of all patients with IBD present in childhood, (9) and paediatric patients with IBD have certain unique features such as growth failure, (10) pan-colonic involvement (11) and genetic mutations, particularly in early-onset disease. (12, 13) Hence, early diagnosis in the paediatric population is crucial so that prompt treatment can be initiated.
Singapore is a Southeast Asian city-state with an ethnically heterogeneous population of about five million, comprising Chinese (74.1%), Malay (13.4%), Indian (9.2%) and other ethnic (3.3%) races. (14) In Singapore, the overall adult prevalence of ulcerative colitis (UC) is estimated to be 6 per 100,000 and that of Crohn's disease (CD) is around 3.6 per 100,000, (15) with a greater predisposition among Indians for UC, although no such racial differences have been found for CD. Limited data on IBD in children has been published in Singapore. In this study, we examined the characteristics and trends in the incidence of paediatric IBD in Singapore over a 14-year period. Data were retrospectively reviewed to identify any differences in racial predisposition and manifestations of the disease in the local population when compared to paediatric patients with IBD in Western countries.
METHODS
We retrospectively reviewed all patients below 18 years of age who either attended outpatient clinics or were admitted to KK 
RESUlTS
Over a period of 14 years, a total of 32 patients were diagnosed with IBD. Of these, 30 (94%) patients had CD and 2 (6%) had UC.
The diagnoses of two patients who were previously labelled as indeterminate colitis at initial/first presentation were subsequently changed to CD and UC, respectively, on repeat endoscopy. The incidence of IBD was found to have increased over the years, from 0-1 new patient being diagnosed per year in the late 1990s to a maximum of eight patients being diagnosed in 2008 (Fig. 1 ).
The respective annual incidence rates of IBD reflected this rise ( Fig. 2) , from an incidence of 2.2 per 100,000 patients in 2000
to the highest incidence of 11.4 patients per 100,000 patients in 2008.
There was a male preponderance (63%) among patients with CD, with a male-to-female ratio of 1.7:1. The gender ratio was equal for patients with UC. The median age of patients at presentation was 10.8 (range 5-17) years. The age distribution of patients at presentation showed two peaks -age groups 8 to < 10 years and 12 to < 14 years (Fig. 3 ). The racial distribution of patients with IBD was 16 (50.0%) Chinese, 2 (6.3%) Malays, 11 (34.4%) Indians and 3 (9.4%) patients of other minor ethnic groups (Indian-Chinese n = 1; Afro-Indian n = 1; German-Thai n = 1) ( Table I ). The two patients with UC were of non-Chinese ethnicity (Malay n = 1; Indian n = 1). None of the patients had a family history of IBD.
The most common presenting symptoms were abdominal pain (87.5%), diarrhoea (75.0%) and weight loss (71.8%).
16 (50.0%) patients had all the above three symptoms at the initial presentation. Extraintestinal manifestations, mainly in the form of intermittent fever and arthralgia, were seen in 17 (53.1%) patients.
The most common physical findings were perianal abnormalities (56.3%), such as skin tags, fissures and fistulae, aphthous ulcers in the mouth (37.5%) and growth failure (15.6%), which was defined as weight and/or height at the third percentile or below for the patient's age. However, no abnormal physical findings were found in 10 (31.3%) patients at the initial presentation (Table I) .
Initial laboratory investigations revealed low albumin, raised erythrocyte sedimentation rate (ESR), anaemia, thrombocytosis and high C-reactive protein (CRP) in more than 50% of patients with IBD (Table I) No. of new patients per 100,000 patients F i g . 2 G r a p h s h o w s t h e a n n u a l i n c i d e n c e r a t e s (n u m b e r o f n e w p a t i e n t s p e r 10 0 , 0 0 0 p a t i e n t s p e r y e a r) o f i n f l a m m a t o r y bowel disease. 
DISCUSSION
Our series of 32 paediatric patients is the first study of its kind examining the characteristics and incidence of childhood IBD in
Singapore. The incidence of paediatric IBD in the United States and Europe ranges from 0.7 to 8.4 per 100,000 children for CD and 0.5 to 3.3 per 100,000 children for UC. (16) (17) (18) (19) In comparison,
there is a paucity of data on IBD in Asian children. In Japan, the proportion of newly diagnosed paediatric patients registered with a nationwide IBD registry was 10.6% for CD and 5.9%
for UC. (20) In South India, paediatric patients accounted for 7%
of new patients with IBD seen annually. (21) In Taiwan, only ten children were diagnosed with CD over a period of five years in a tertiary medical referral centre that has an annual admission of approximately 7,000 patients. (22) In Singapore, the prevalence of adult CD was previously estimated to be around 3.6 per 100,000, while that of UC was reportedly 6 per 100,000 in the year 2000. (15) However, there is limited information on childhood IBD in Singapore. Only one local study in 1992 reported six cases of paediatric IBD over a duration of 21 months -four patients had UC, one had CD and one had nonspecific colitis; thus, the estimated national incidence of paediatric IBD was 1-2 per 100,000.
Although we were unable to calculate the true incidence of paediatric IBD for Singapore as a whole from our study, the hospital-based incidence rates from our data could be construed as a reliable indicator of its trend, as KKH is the largest tertiary medical centre for children in the country. Our findings indicate that the annual number of newly diagnosed paediatric patients with IBD has tripled over the study period, from 2.2 per 100,000
patients in the year 2000 to 6.4 per 100,000 patients in 2009.
This rising trend over the last ten years is in keeping with the reported global rise in the incidence of paediatric IBD. (24) There could be multiple reasons behind this increase. The spike may in part be due to an increased awareness among the general public as well as the availability of better diagnostic techniques.
The Westernisation of everyday life in Asia may be another likely contributing factor. A larger proportion of children in our study had CD compared to UC, which is consistent with the distribution of ALP: alkaline phosphatase; ANCA: antineutrophil cytoplasmic antibody; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; GGT: gammaglutamyl transpeptidase; WBC: white blood cell paediatric IBD reported in Western countries. (16) (17) (18) (19) However, our findings are contrary to previous studies which reported that UC was more predominant in Asian children than CD. (25) It is possible that these earlier reports extrapolated to paediatric patients the interpretations of other studies that had found a higher prevalence of UC among Asian adults. (15, 26, 27) However, the proportion of patients with CD and UC in our study (15:1) was much higher than that in the United Kingdom (2:1), indicating perhaps that paediatric patients with UC were under-represented in our study. (25) It is possible that some of our patients with UC were misdiagnosed and treated for infective diarrhoea, and thus
were not referred for further workup or endoscopy. However, it is unlikely that the number of such missed patients was very high, as the study's surveillance period was 14 years long and any missed patients would have been picked up when they presented again with symptoms.
None of our patients had a positive family history of IBD, which contrasted with paediatric populations in the West where a strong association with family history (up to 42%) was seen. (28) Hsiao et al, who looked for common mutations in the NOD2/CARD15 and TLR4 genes, which are strongly associated with CD among Caucasian patients, was unable to find any such mutations in Taiwanese children with CD. (22) This may indicate the existence of different genetic influences that are specific to the development of IBD in Asian children.
Strikingly, a higher representation of Indians was seen among our patients with CD, with patients of Indian ethnicity making up over a third of the patients, despite the fact that Indians account for less than 10% of the entire local population. As the number of patients with UC in our study was small, we were unable to establish the racial distribution of these patients. Our findings differ from previous reports of adult patients from Singapore (15) and Malaysia, (29) where a higher prevalence for UC but not for CD was found among Indians. There was also a higher representation of other minor ethnic groups among our patients with IBD. The authors expect the numbers associated with other ethnicities to increase in the future as immigration continues to rise and interracial marriages become more common.
The overall clinical presentation of IBD in our Asian cohort is similar to that seen among paediatric patients with IBD in Western populations. There was a higher prevalence of boys with CD in our study, which is consistent with the male predisposition to IBD reported in several studies. (25, 30) Abdominal pain, the top reported symptom among children with IBD, was also the most frequently seen symptom in our series. (11) This is different from adult patients with IBD, who usually present with either rectal bleeding (in patients with UC) or diarrhoea (in those with CD). Growth failure was another common feature in our patients (15.6%), which is in keeping with previous studies that have reported growth failure in 10%-40% of children with IBD. (10) However, a few differences have been noted between our study findings and those of other studies. The median age of patients at initial presentation was 10.5 years in our series, which is much lower than that reported in the United States and United Kingdom (average age, 12-13 years). (11, 25, 31) The classic triad of symptomsabdominal pain, diarrhoea and weight loss -was found in half of our patients, which is also much higher compared to British children with IBD (25%). (11) Extraintestinal manifestations, in the form of intermittent fever and arthralgia, were more frequently present in our series (53.1%) when compared to studies from the United States and Europe (range 10%-36%). (25, 32, 33) Our findings seem to imply that IBD in Asian children has an earlier onset and a more florid presentation of gastrointestinal and systemic symptoms.
In terms of anatomical distribution of the disease, the two patients with UC in our study had pan-colitis, which is the most common phenotype reported in children with UC. (11) We were unable to confidently categorise our patients with CD according to the site of disease activity (such as ileitis, colitis or ileocolitis)
as the data on ileum intubation during endoscopy and small bowel imaging were scanty. Only 11 patients with CD had proven ileal involvement based on either biopsy results or radiological imaging (such as barium follow-through studies or computed tomography). However, the authors are of the opinion that the sites of disease involvement in our patients were similar to that in other children with CD, with ileocolonic involvement being the most common type. (11) A majority of our patients had positive findings on colonoscopy and a large proportion had abnormal laboratory results such as anaemia and hypoalbuminaemia, which are suggestive of small intestinal involvement. Only one patient had isolated small bowel CD, which is reportedly rare in children with CD (9%). (11) The high frequency of occurrence of upper gastrointestinal inflammation in our series is also consistent with that of previous reports (range 50%-64%). (34, 35) These findings emphasise the importance of routine upper endoscopy in all children suspected of having IBD regardless of any upper gastrointestinal symptoms, as findings of aphthous ulcers or granulomas may help to confirm a diagnosis of CD, which might otherwise be missed. The high incidence of H. pylori colonisation in our patients was likely related to its high prevalence in the local population. (36) It would, however, be interesting to evaluate the role of H. pylori in the development of IBD since it has been postulated to have a protective effect due to its ability to induce immune tolerance and limit inflammatory responses. (37) In conclusion, IBD in Asian children is an emerging disease.
Its rising incidence may be associated with a number of factors, such as increased awareness, improved diagnostic investigations, the rapid Westernisation of societies and progress on the socioeconomic development front. The apparent earlier onset and more florid presentation among Asian paediatric patients with IBD may imply a different set of genetic and environmental influences from that reported among children with IBD in Western countries. More epidemiological data and genetic studies specific to Asian countries are required so as to better understand and manage this condition.
